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© Hydraulic system for vehicles. 

© A hydraunc system consists of an eiectrohydiauJic set, e 
control set and a set of driven elements. The eloctrobydrauiic 
set comprises a fluid tank to which Is adapted e pump 
connected to a direct current electric motor by means of an 
elastic coupling, said pump capable of delivering the aspi- 
rated fluid from the tank toward different alectrovalves which 
control the actuation of the driven elements, and to which 
the latter are connected preferably by means of flexible 
pipes. The control set is formed by a group of pulsators- 
corrOTiutators, the actuation of which determines the opera- 
tion of the eiectrovalve (s) corresponding to the element (a) 
which are to be driven, this group being fed through e main 

a twitch and the set of pulsatora-commutators provided on the 
control board of the vehicle in a place easily accessible to the 
user. The set of driven elements is formed a unh of cylinders. 
O preferably of double effect the rods of which can be 
10 provided whh rolling end elements, said cylinders positioned 
O In precise places of the vehicle as a function of the operation 
these ere to perform, end at least part of these cylinders 
£0 being intersyrichromzed for their even expansion and at the 
w same speed. 
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BRIEP DESCRIPTION OP THE INVENTION " * 

The object of the present application for Patent of Inven 
tion relates to a hydraulio ayatem for vehlolea, whioh fur- 
alahea eaaential novelty oharaoteriatloa over the hitherto 
known ay sterna. 

The needs for having a hydraulio ayatem in a vehiole are 
all the more evident at the time of oneoking the different 
functions that oan be performed with the same. In order to 
provide a vehiole with a hydraulio ayatem aooording to the 
invention, it ia exoluaively neoeaaary to have an eleotrohy- 
draulio drive aet in any inactive place of the vehicle, aa 
well aa a oontrol panel at the disposal of the near who, con 
trolling the aforesaid aet, oontrolo thia so aa to perform 
the different funotiona by means of aotuated elements auoh 
aa oylindera, diatributora, eto. 

The firat apeoifio function for whioh thia ayatem has been 
devised consists in obtaining a total or partial lifting of 
the vehiole. Thia is attained by the inoluaion in the lower 
part of the vehiole of hydraulio oylindera aotuated by the 
ayatem, and whioh namely offer the following advantagea aa 
atated hereinbelow: 

- The partial lifting of the vehiole by means of a hydrau 
lio aystem of theae oharaoteriatioa permita the reohanging of 
tirea, the plaoing of ohaina on the same, oheoking of the 
brakea, etc, all thia without having to use any auxiliary 
element, either in the ahop or on the road. 

- The total lifting of the vehiole permita keeping the 
aame aupported by the hydraulio oylindera without producing 
any energy oonaumption, sinoe the fluid loaaea of the ayatem 
are nil? thia permits, on the one hand,performanoe of any 
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series of repair and maintenance operations of the vehiole by 
using the self-lifting system furnished to it by the invention 
which I have devised. On the other hand, it is designed that, 
for hard aooess parkings, hydraulio motors be plaoed, whioh ao 
tuate rolling means provided in the cylinders whioh make possi 
ble the lateral shift of the vehiole or, as the case may be, - • 
in any direction. \ 

- The total lifting of the vehicle permits at the same time, 
oy metering of the pressures supported by each one of the lif- 
ter cylinders, determining the total weight of the loaded, or 
empty, vehiole. 

This hydraulio system permits at the same time the perfor- 
mance of several functions, all of them in those oases in whioh 
a hydraulio device of any type is required, such as the actua- 
tion of a fully hydraulio steering, or the actuation on an auxi 
liary brake, for example, a tow trailer. 

As hereinbefore desoribed, the system consists mainly of 

three parts: an electrohydraulio drive set which includes an - 
electric motor oonneoted to a battery and which actuates a pump 
coupled to a hydraulic circuit which, directing fluid from the 
tank, Impels it toward a series of eleotrovalves, the aotion of 
which is controlled from a oontrol panel situated at the dispo- 
sal of the user, and whioh aotivate a driven element or cylin- 
der. 

The drive set has been designed so that it consists of a uni 
tary blook, which can be placed in any inaotive point of a vehi 
cle, either in the cabin, trunk, etc For its part, the oontrol 
panel is generally sited in the control board of the vehiole or 
.:. any similar point of easy access to the user. The driven ele 
-rr.ts are provided in those points of the vehicle in whioh it - 
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ia neoessary to perform any specific function. 

Additional objeots and advantages of the invention will be- 
come apparent as the following detailed description of the in- 
vention is read in conjunction with the accompanying drawings 
which, merely as an example and without any limitative charac- 
ter, illustrate a preferred embodiment of the invention. In - 
said drawings: ^ 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an upper plan view of the ele c trohy draulio drive 
set of the system of the invention. 

Figure 2 is an elevational view of the drive set shown in - 
figure 1. 

Figure 3 shows diagrammatically the hydraulic circuit used - 
by the system according to an embodiment of the same* 

Figure A corresponds to the electrical circuit of the devis- 
ed system. 

Figure 5 is an elevational view of a unit formed by a cylin- 
der, a leg and a tension member 9 used as lifter means of the ye 
hide. 

Figure 6 shows a section bisected by line I-I of figure 5* 
Figure 7 shows a section bisected by line U-H of figure 
Figure 8 shows diagrammatically a second embodiment of the - 
hydraulic circuit , provided with weighing means* 
DETAILED DESCRIPTION OF TJEE INVENTION 

Referring initially to figures 1 and 2 of the drawings, 

shown therein are an upper plan and elevational views, respec- 
tively, of the eleotrohydraulic drive set used in the system of 
the invention* Said drive set comprises a tank 1 for fluid, pro 
vided with an intake mouth closed at the upper part thereof by 
means of a plug 2, and an electric motor 3 secured to the afore 
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said tank 1. 3y means of a support "base 4 secured to said tank 
l f a set of eleotrovalves 5 is provided, interdifferentiated - 
with different successive digits 5*1, 5*2, 5*3* 5»4, •■• 
etc., carrying out the union between said base 4 and the tank 
1 by means of sundry pressure conduits 6 and return conduit 7* 
yrom the aforesaid base 4 is effected the connection with the 
corresponding cylinders, by means of flexible pipes, with their 
drive controlled by means of said eleotrovalves 5* 

In the figures hereinbefore described ere also shown the er 
r ang ement of a connector for batteries 8, as well as a viewer 
9 of the fluid level and a draining or emptying plug 10 of the 
fluid tank 1. 

Bef erring now to figure 3, shown therein is a diagrammatic 
view of a hydraulic oirouit representing the principle of ope-* 
ration of the system of the invention. Thus* tank 1 is shown - 
provided with the filler plug 2 and the level viewer 9, in the 
interior of which is housed a hydraulic pump U, which is dri- 
ven by the motor 3 by means of a suitable transmission 12 cou- 
pled to the drive shaft of said electric motor 3- The aforesaid 
hydraulic pump U furnishes fluid to the eleotrovalves 5*1, »*, 

5.4, ., and from these to the different cylinders 13, - 

preferably one for each electrovalve and corresponding! y differ 
entiated between each other by means of a second consecutive dJL 
git, carrying out the union between the aforementioned eleotro- 
valves 5 and said cylinders 13 by means of flexible conduits - 
14* Each union between an electrovalve 5 and its associated cy- 
linder 13 is carried out by means of two conduits, of which one 
is used as pressure conduit and has been marked with the subin- 
dex "a" and the other is used as return conduit toward the tank 
1 and has been marked with the subindex "b". 
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In the outflow line of the hydraulic pump 11 has been provi 
ded an overpressure valve 15, Joined logioal2y at its opposite 
end to the 1»nk 1, as well as a manometer 16, Joined to said - 
outflow line by means of a flexible conduit 17, and positiona- 
ble on the control board of the vehicle, to enable the user to 
know at any time the work pressure of the hydraulic circuit. 

Prom the figures hereinbefore described (principally figure 
3), the basio operating principle of the system of the inven- 
tion is clearly deduced. Thus, when continuous voltage is fur- 
nished to the electric motor 3, either from the feed battery of 
the vehicle or from an auxiliary battery, it-causes said motor 
to start driving, by means of the transmission 12, the hydrau- 
lic pump 11. The fluid pumped by said hydraulic pump will reach 
the desired cylinders 13, as a function of the position of the 
eleotrovalves 5 previously selected by the user. Per example, - 
supposing the cylinders 13.1 to 13.4 are used to lift the vehi- 
cle from four of its different points. Selecting properly the - 
electrovalves 13.1 to 13.4, it will cause the partial or total 
lifting of the vehicle. 

The rotation inversion of the motor 3 will help in the re- - 
turn of the fluid toward the tank 1, provoking the retrocession 
of the actuated cylinders. The expected timing for said cylin- 
ders determines that the different operations may be performed 
gradually and without any sudden JumpB. 

As deduced from the foregoing, the set of electrovalves 5 is 
used as a selective control means of the different cylinders. - 
In general, it could consist of a longitudinal slide distribu- 
tor, of sufficiently precise construction, controlled by an - - 
electromagnetic system of the type illustrated in figure 4. of - 
the drawings, in order to position the 'slide at any end or in- 
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termediate point of Its travel, the shift of the slide proper 
tional to the intensity of the excitation eleotrio ourrent of 
the corresponding ooil and varying as a function of the sign ^ 
of eald eleotrio ourrent • 

in the circuit illustrated in figure 4, shown therein are 
the eleotrovalves, divided into two sections indicating the - 
advance (indicated with the subindex -a») and return (indica- 
ted with the subindex "b"> positions electrically connected to 
the control buttons 18, likewise correspondingly indicated - 
with the subindices -a- and -b". The electric motor 3 io 
by means of a contactor 19 which is actuated iointly with any 
cf the pulsators 18. This unit is electrically protected by a 
fuse 20 and is fed with the same battery as the motor 3, hav- 
ing further provided a switch 21 for the connection/disconneo 

tion of the same. 

Since the control means of the system are constituted by - 
the pulsators 18, both these and the general switch 21 are po 
aitioned on the control beard of the vehicle in a place easily 
accessible to the user. With the actuation of any pulsator, it 
causes the motor 3 to start, which drags the hydraulic pump 11 
and the opening of the corresponding electrovalve in the des- 

ired direotion. 

As described hereinbefore, the cylinders 13-1 to 13.4 may 
be provided to provoke the partial or total lifting of the ve 
hide. Obviously, this lifting will be produced by shift of - 
the piston and rod associated to each cylinder, and after the 
ends of the different rodathave knocked against the fleer or 
the support surface. Said reds, as described in the first part 
cf the description cf the invention, may include rolling means 
for shifting of the vehicle. 
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In this embodiment, the aforesaid cylinders are secured to 
the chassis of the vehicle in vertical position, so that the 
preferred application of the same shall he for large size ve- 
hicles, like trucks, buses, etc, in whioh the chassis has an 
appreciable height from the ground. However, in the case of - 
automobiles in which the distance of the chassis from the - - 
ground is much less, the presence of the cylin de rs in vertical 
position under the chassis may give rise to multiple drawbacks, 
due to the short distance from the ground at which their lower 
ends would become positioned* 

This drawback has also been favorably resolved by the inven 
tion, for which purpose the cylinders used in lifting the vehi 
cle are placed in horizontal position parallel to the longitu- 
dinal shaft of the vehiole and oriented opposite the- former - 
with respect to the latter. 

An example of the embodiment is illustrated in figures 5 to 
7, showing therein a cylinder 22 conveniently secured to a su£ 
port means 23 which has an inverted "U" shape. The oy lind er has 
a piston rod 24 which is articulated at its end to a spring leg 
25 by means of a bolt 26. Several ties 27 have likewise been - 
provided which, at one of their ends are articulated, by means 
of bolts 28, to the sides of the support 23 t whereas at their - 
opposite end are articulated, by means of bolts 29, to lateral 
projections 30 provided in the leg 25. 

The aforesaid leg 25 is constituted by an upper part or li- 
ner secured upperly, preferably by welding, to a hinge 31, and 
a lower part which is housed in the interior cavity of the up- 
per part, which has been provided with a perimetric step which 
acts as seat of a spring 32 which, at its upper end, rests - - 
against the internal base of said hinge 31. The relative shift 
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between Doth parts of the leg is limited hy the length of an 
opening 33 made on the wall of the upper part and in which is 
housed and glides a pin 34 locked together to the lower part. 

At the lowest end of the lower part of the leg 25 has been 
provided a support 35 in the shape of an inverted «U», in the 
interior of which is housed a wheel 36 secured to said oupport 
by means of a shaft 37- A hydraulio motor 38 has also been pro 
vided, adapted to the same shaft 37 and secured to a side of - 
the eupport 35 by means of a connecting piece 39- 

The position illustrated in figure 5 corresponds to the - - 
working position of the system, that is, when the automobile - 
la being partially or totally supported by the different legs 
of the cylinders. In the rest position of the system, shown - 
with discontinuous lines, the leg 25 adopts a horizontal posi- 
tion as continuation of the same rod 24 *>f the cylinder to - - 
which it ie aaeooiated, and the wheel 36 becomes housed in the 
interior of an elastio etop 40. 

In order to situate the leg 25 in its working position, the 
corresponding cylinder 22 is actuated, so that upon producing 
trs -thrust on the upper end of the leg and the latter being, - 
is. torn, seoured to the tiea 27, said leg is forced to rotate 
tMi respeot to its articulation to the aforesaid ties, until 
it reaches the vertical position, that is, forming a 90° angle 
w±S& reapeot to the oylinder. This end position can be oontrol 
led with overtravel limits or arreatera. 

The aforesaid ties 27 are secured, as illustrated in the fi 
gore, in the proximities of the fartheet ends of the cylinder 
22 and of the leg 25. With it, a sufficient firing arm is es- 
tablished to avoid possible ruptures as a consequenoe of the » 
traotion effeot. 
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So that the ties 27 may permit performing 'the operations'" 
hereinbefore described and position the leg correotly, it is 
neoessary that said ties have a definite length* For the eel 
onlation of this length, it will he assumed that the length 
of the rod of each oylinder is approximately equal to that of 
the oylinder "0"; the length -of the spring leg is represented 
with the letter "P», and the length of the tie with "X". As 
in working position the rod is extended end the leg forming a 
straight angle with said rod, the expression will be thus: 

I 2 - (2C) 2 4- P 2 (I) 
In rest position, the leg is horizontal (contracted rod), 
and therefore, the length of the tie la equivalent to that of 
the leg plus that of the cylinder, that is: 

T m P + C (H) 

Substituting this value in the expression (I) and working 
it out, we obtain: 

Substituting the value of P in the expression (II), we ob- 
tain: 

Z. 

These values have to be. assumed as approximate, in no case 
limitative, since the length of the rod is. not exactly equal 
to that of the cylinder, and furthermore there are other magni 
tudes, as for example the height of the hinge, which in the - 
rest poaition of the leg 25 cannot be ab8orbed in the interior 
,of the cylinder. In general, it must be understood that the - 
length of the ties 27 has to be such that it permits the oor- 
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rect position of the leg 25 la both working and rest posi- 
tions, this length being comprised between 2 end 3 times the 
length of the cylinder. 

As described hereinabove, the legs 25 are provided in the 
lower part with a -heel 36, to the shaft of which .an be adej. 
ted a hydraulic notor 38. * means <* 8aid »° tor ** e * B " ni " 
ently controlled from the control board, movement can be fnr- 
mahed to the wheel. 36 and shift the vehicle, simply resting 
on eeid wheels, in the desired direction. 

jhe dampening of each leg 25 has been described and repre- 
s .nted as a mechanical spring 32, and this nuat not be nnder- 
atocd either as limitative since each dampening can be equal- 
ly furnished by any known hydranlic system or by any similar 



means. 



In figure 3 of the drawings has been represented diagram- 
Batically an embodiment of the hydraulic circuit, in its moat 
simple concept, and in order that the manner of carrying out 
the actuation of the different cylinders, ejected in practice, 
nay be understood. However, in figure 8 is illustrated a more 
detailed embodiment of the hydraulic system, applicable to the 
system of the invention. Thus, in the same manner as in figure 
3, in the representation of figure 8 is shown a fluid tank 1, 
provided with a level viewer 9, from which the pump 11 sue- - 
tions the fluid through a filter 41, said pump being moved by 
an electric motor 3 to which it is Joined by means of an elas 
tic coupling 12. The fluid suctioned by the pump U is deliv- 
ered, by means of the conduit 42, to the eleotrovalve 5 from 
*hich two parallel conduits branch off, of which the conduit 
45 reaches a circuit selector 44. Prom this circuit selector 
44 fluid feed can be furnished toward one or more cylindera 45 
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for the performance of auxiliary functions (for example, brak 
ing of a trailer, hydraulic steering...., etc) and also, by 
means of the conduit 46, to a flow divider 47. Said flow divi 
der is joined by means of sundry outflow pipes 48 ,1 and 48.2, 
respectively, to other as many flow dividers- 49.1 and 49.2, - 
by means of whioh are fed, respectively,, the pairs of cylin- 
ders 50.1 - 50,2 and 51.1 - 51.2. The different cylinders are 
protected by means of appropriate valves 52 and by stroke li- 
miters 53» On the other hand, a common line of fluid return - 
toward the electrovalve 5 has been provided, equipped with a 
flow regulator 54 and the feeding of the auxiliary cylinder(s) 
45 is carried out by means of a second flow regulator 55. 

The provision of the aforesaid flow dividers 47 and 49 per- 
mits timing perfectly the actuation of the lifting cylinders - 
50 and 51, so that their expansion Is carried out evenly and - 
at the same speed. The existence of the stroke arresters 53 - 
permit the actuation, in the case of opening of the same, the 
aforementioned fluid return circuit. Lastly, the abtuation on 
the circuit seleotor 44 permits operating at will on the cor- 
responding cylinders as a function of the operation desired - 
to be carried out. 

The system has provided furthermore, for the oases in which 
it is necessary in accordance with the application that is to 
be given to the same, the inolnsion of weighing means. Said - 
means shall be constituted, preferably, by a transducer 56, - 
conveniently connected to the outflow pipe 42 of the pump U, 
and by means of which the pressure existing in said pipe 42 is 
transformed into power units. Since the transducer 56 shall be 
preferably the digital type, the information received is shown 
by it to the user directly on the corresponding display, where 
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by the total weight of the vehicle, loaded or unloaded, can 
be found out at any time. The transducers of this type cur- 
rently on the market have a tolerance margin of - 0.25*, so 
that weighings performed by the system of the invention are 
of a much more precise value than those normally carried out 
with static weighers. Moreover, said transducers shall prefe 
rably be provided with printing means which facilitate a prin 
ted label or ticket containing at least the value data of the 
weighing carried out, the date and time at which such weigh- 
ing was performed. 

The unit may also have other accessory elements, as for - 
example a safety valve 51 Joined to the oondnit 42 and used 
as a means of fluid return to the tank 1 when the pressure in 
said conduit 42 exceeds a previously established limit value, 
and also a return-and air-filter set indicated in the figure 
illustrated with the numerical referenoe 58. 

It has been described hereinbefore that the control means 
are found on the oontrol hoard of the vehiole. However, In - 
the oase of trucks or the like, suoh actuation means of the 
weighing system are situated preferably outside the vehiole, 

on its left aide. 

Although the objeot of the present application for Patent 
of Invention has been sufficiently described, it will be un- 
derstood that certain modifications in structure can be effeo 
ted without departing from the principles of the invention, - 
likewise proteoted, which may affeot the unit or its parts, - 
suoh as materlals,manufaoturing forms and slses, number of ox 
linders aotuated, proteotlon elements, etc. or any others - - 
which do not alter the spirit and scope of the invention. 



CLAIMS 



1.- Hydraulic system for vehicles, whioh is characterised 
heoause essentially it ooasiete of an eleotrohydraulio set, a 
oontrol set and a set of driven elements; heoause said eleo- 
trohydraulio set comprises a fluid tank to whioh is adapted a 
pump connected to a dlreot current electric motor hy means of 
an elastic coupling, said pump oapahle of delivering the aspi 
rated fluid from the tank toward different electrovalves which 
oontrol the actuation of the driven elements, and to which the 
latter are connected preferahly hy means of flexible pipes; he 
oause the oontrol set is formed hy a group of pulsatars-oommu- 
tators, the actuation of which determines the operation of the 
eleotrovalve(s) corresponding to the element(s) whioh are to 
be driven, this group being fed through a main switoh and the 
set of pulaators-coauautators provided on the oontrol board of 
the vehiole in a place easily accessible to the user; and be- 
cause the set of driven elements is formed by a unit of oylin 
ders, preferably of double effect, the rods of whioh oan be 
provided with rolling end elements, said oylinders positioned 
in precise places of the vehiole as a funotlon of the operation 
these are to perform, and at least part of these cylinders be- 
ing intersynchroniaed for their even expansion and at the same 
speed. 

.2.- System as defined in claim 1 and further characterized 
because four of the aforementioned cylinders will be used in 
the partial or total lifting of the vehiole and will be sited 
in the proximities of the four end points thereof, whereas the 
rest of the oylinders provided will be used to carry out com- 
plementary funotions, such as hydraulic steering, aotuation of 
the brake of a tow trailer or any other desired function. 
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3.- System bb defined in claims 1 and 2 and further charao 
terized because In the case of its application in automobiles, 
in whioh the distance of the ohassis from the ground is re- 
duced, the cylinders entrusted with the partial or total lift- 
ing of the vehicle are arranged in horizontal position, paral- 
lel to the longitudinal shaft of the vehicle, seoured prefera- 
bly by means of inverted "U« supports, to the corresponding 
rods of which has been articulated a spring leg, provided in 
the lower part thereof with rolling means, and eaoh leg with 
the inverted •U- support being linked with its associated cy- 
linder by means of sundry lateral ties conveniently artioula- 
ted at both ends of the leg and to the aforesaid supports. 

4. - System as defined in claims 1 to 3 and further charac- 
terized because with the rods of the lifting cylinders in ex- 
panded position, the legs adopt- working position, arranged 
vertically forming a 90° angle with respect to the associated 
oy Under. 

5. - System as defined in claims 1 to 3 and further charac- 
terised because in rest position, the legs associated to the 
lifting oylinders are in horizontal position, as continuation 
of the same rods, with the rolling means resting against sui- 
table elastic stops or limiters. 

6. - System as defined in claims 1 to 3 and further charac- 
terized beoaused eaoh dampened leg is formed preferably by an 
upper body or liner whioh, at its upper end is joined to a 
hinge by means of whioh the articulation to the rod of the oor 
responding cylinder is oarried out, and a lower body which is 
housed in the interior of the upper body, said lower body pro 
vided with a porimetric seat on which rests a spring whioh, 

i t its opposite end rests against the aforementioned hinge, 
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the relative deepening movement being limited between both 
bodies throughout the length of a longitudinal groove out in 
the upper body, and in whioh ia housed a pin seoured to said 
lower body. 

7— System as defined in claims 1 to 6 and further oharao- 
terized because the aforesaid rolling means provided in said 
legs have respective built-in hydraulic motors, pressed on 
the same rotation shaft of the wheels and aotuatable from the 
control board of the vehicle. 

8.- SyBtem as defined in the preoeding claims and further 
oharaoterized beoause, in a preferable embodiment of the same, 
the hydraulio circuit shall have, in continuation of the fluid 
suotion pump, an eleotrovalve from whioh it is fed, by means 
of a circuit seleotor aotuatable at will, to the cylinders in 
charge of performing the auxiliary functions and/or a flow di- 
vider, from which extend sundry outflow lines for feeding of 
two other flow dividers from each one of which extend two con 
duits to feed, respectively in twos, the four cylinders in 
oharge of the partial or total lifting of the vehicle. 

9— System as defined in claim 8 and further characterised 
beoause a common fluid return line has been devised toward 
the eleotrovalve provided with a flow limitator. 

10.- System as defined in claims 8 and 9 and further charao 
terised because the feed lines of the lifting cylinders have 
been prcvided with suitable protection valves, whereas in the 
feed line of the auxiliary cylinders has been provided a flow 
limitator devioe. 

U— System as defined in the preoeding claims and further 
characterised because as protection means, the cylinders may 
include stroke limitator elements. 
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12. - System as defined in the preceding olaima and further 
characterised beoause, optionally, a safety valve may be pro 
vided, oonneoted to the outlet pipe of the suction pump and 
which constitutes a return path of the fluid toward the cor- 
responding tank in case the pressure of said pipe exoeeds the 
setting value of the aforesaid valve. 

13. - System as defined in the preoeding claims and further 
characterised because the system may, optionally, also Include 
weighing means, oonneoted to the outflow pipe of the suction 
pump, consisting preferably of a digital transducer by means 
of whioh is produced the transformation of the pressure units 
into power units showing this to the user for his direct read 
ing. 




0168050 



l14.2aA )-K2t\ J 14.AoW-U.4b 



FIG.3 



1 " 6 *h 




/ / rr rr rr 

5L1a 5.1b 52a 52b 53a 53b 5.4a 5.4b 

FIG.4 



-19 
-3 




SECCION IHI 



